FY.50601US0A 

ENGINE-DRIVEN GENERATOR 



PATENT 



Related Applications 
[0001] The present application is based on and claims priority under 35 U.S.C. 
§ 119 to Japanese Patent Applications Nos. 2002-221756 (filed on July 30, 2002) and 
2002-221870 (filed on July 30, 2002), the disclosures of which are hereby incorporated by 
reference in their entirety. 

Background of the Invention 

Field of the Invention 

[0002] The present invention generally relates to a portable power supply. More 
particularly, the present invention relates to a portable power supply that incorporates a 
generator driven by an engine. 
Description of the Related Art 

[0003] Portable power supplies such as power generators that incorporate a 
generator driven by an engine are popular for various uses. Power generators are 
designed to be compact, convenient and useful. The components used in power 
generators can be designed and mounted in a compact manner to save space and promote 
portability; however, providing sufficient power to support user demands. Designing and 
incorporating compact components into the power generator environment can be 
challenging due to design necessities such as sufficient cooling of the engine and 
generator. 

[0004] Portable power generator units are commonly used on construction 
sites located in areas of existing neighborhoods or business districts. In such 
environments of use, the level of noise produced by the power generator unit becomes a 
concern in order to lessen any disturbance that such construction may create on the 
surrounding neighbors and businesses. To address this concern, prior portable power 
generators have attempted to insulate the engine and generator so as to deaden the sounds 
produce by this machinery; however, such attempts have created complex housings and 
internal structures within the housings, and have not provided sufficient cooling and 
sound insulation. 
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Summary of the Invention 
[0005] An aspect of the present invention involves a power generator unit 
comprising a housing including at least two air inlet openings and at least one outlet 
opening. An engine is disposed at least partially within the housing and a muffler 
communicates with the engine through an exhaust conduit. A generator is driven by the 
engine and is disposed at least partially within the housing. A first fan is driven by the 
engine and is disposed on one side of the engine and a second fan is driven by the engine 
and is disposed on the other side of the engine. A battery is disposed within the housing 
immediately next to but spaced apart from one of the air inlet openings. An electronic 
control module communicates with at least one of the engine and generator so as to 
control at least one operational characteristic of the power generator unit. The electronic 
control module is positioned immediately next to, but spaced apart from the other air 
intake opening. Each intake opening communicates with an interior space within the 
housing in which air that flows through the one air inlet opening and over the battery 
merges with air that flows through the other air inlet opening and over the electronic 
control module. The first fan draws air from the interior space and communicates with a 
first air path that extends from the first fan, across at least portions of the exhaust conduit 
and the muffler, to the air outlet opening. The second fan draws air from the interior 
space and communicates with a second air path that passes across the generator and over 
at least a portion of the muffler before exiting the outlet opening. 

[0006] Another aspect of the present invention involves a power generator unit 
comprising a cover having at least a first air intake opening, a second air intake opening, 
and a discharge opening. An engine includes a first body portion that defines, at least in 
part, a combustion chamber, a second body portion that defines, at least in part, a 
crankcase chamber and is disposed next to the first body portion, and at least one muffler 
receives exhaust gases from the combustion chamber. A generator is driven by the engine 
and is mounted inside a generator housing. The engine drives at least a first fan and a 
second fan. The first and second air intake openings are disposed on one side of the 
cover. The engine is disposed downstream of the first fan, and the discharge opening is 
disposed downstream of the engine. A first cooling air path occurs when the engine 
drives the first fan to draw external air through both air intake openings to cool at least the 
first body portion of the engine. The first cooling path then discharges the heated air 
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through the discharge opening. The second air intake opening is disposed relative to the 
first and second fans. A portion of external air drawn through at least one of the air intake 
openings passes through air vents located in the generator housing, through the second fan 
so as to produce a second cooling air path. The second cooling air path then exits the 
cover through the discharge opening. The generator is disposed generally in the second 
cooling air path. 

[0007] Some of the applications and configurations of the improved power 
generator unit will be discussed below in connection with a preferred embodiment of the 
invention. It should be noted that the following discussion relates to several distinct 
features of the present invention and not all of the features need to be present in any single 
embodiment of the present invention. Thus, some of the features may be used with other 
features in some applications while other applications will only reflect one of the features. 
Moreover, while the features, aspects and advantages can be applied to portable power 
generators in the narrow sense, they can also be applied to other power supplies as will 
become apparent to those of ordinary skill in the art. 

Brief Description of the Drawings 

[0008] These and other features, aspects and advantages of the present invention 
are described in detail below in connection with the accompanying drawings. The 
drawings comprise 14 figures. 

[0009] Figure 1 is a front view of a power generator unit that is configured in 
accordance with a preferred embodiment of the present invention. An external cover (i.e., 
housing) of the power generator unit is sectioned so as to expose several of the internal 
components within the power generator unit. The figure also illustrates distinct internal 
cooling air paths through the cover. The cooling air paths are shown in solid bold lines. 

[0010] Figure 2 is a rear view of the power generator unit of Figure 1 with the 
external cover sectioned to illustrate the internal components of the power generator unit. 
The figure illustrates the cooling air paths; again, the cooling air paths are shown in solid 
bold lines. 

[0011] Figure 3 is a top view of the power generator unit of Figure 1 with the 
external cover sectioned to illustrates the internal components of the power generator unit 
from the top side. This figure also illustrates the cooling air paths from a top view; again, 
the cooling air paths are shown in solid bold lines. 
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[0012] Figure 4 is a right side sectional view of the power generator unit of Figure 
1 with a muffler shown in phantom. This figure also illustrates the cooling air path from a 
side view; again, the cooling air paths are shown in solid bold lines. 

[0013] Figure 5 is a front elevational view of an engine-generator assembly of the 
power generator unit of Figure 1. 

[0014] Figure 6 is a cross sectional view of the engine-generator assembly of the 
power generator unit of Figure 1. 

[0015] Figure 7 is a left side view of a crankcase cover of the engine-driven 
assembly of Figure 5, showing a crankcase side of the crankcase cover. 

[0016] Figure 8 is a rear view of the crankcase cover of Figure 7. 

[0017] Figure 9 is a top view of the crankcase cover of Figure 7, showing an 
inside structure of the crankcase cover in phantom. 

[0018] Figure 10 is a right side view of the crankcase cover of Figure 7, showing 
various mounting bosses to attach the generator. 

[0019] Figure 1 1 is a front view of the crankcase cover of Figure 7, showing an oil 
filler hole. 

[0020] Figure 12 is a sectional view of the crankcase cover taken along section 
line 12-12 of Figure 10 and illustrates a mounting boss and the internal structure of the 
crankcase cover. 

[0021] Figure 13 is a sectional view of the crankcase cover taken along section 
line 13-13 of Figure 10 and illustrates another mounting boss and the internal structure of 
the crankcase cover. 

[0022] Figure 14 is an electrical schematic diagram of the power generator unit of 
Figure 1, showing a power conversion unit, a battery, a DC-DC converter, and an 
electrical receptacle. 

Detailed Description of the Preferred Embodiment of the Present Invention 
[0023] With reference initially to Figures 1 and 2, an overall structure of a 
power generator unit 10 with various features, aspects and advantages of the present 
invention will be described. For purposes of describing the power generator unit 10, 
reference will be made to the unit as it is shown in Figure 1. Thus, the terms "front," 
"rear," "left side," "right side," "top," and "bottom" are used in reference to the power 
generator unit 10 in the orientation shown in Figure 1. 
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[0024] The illustrated power generator unit 10 generally comprises an internal 
combustion engine 12 that preferably operates on a four-stroke cycle combustion 
principle. The engine 12 includes a crankcase 14 and a cylinder 16 (Figure 2) 
incorporating a cylinder bore (not shown), classifying the engine 12 as a single cylinder 
engine. The illustrated engine, however, merely exemplifies one type of engine in 
connection with which various aspects and features of the present invention can be used. 
Engines having a different number of cylinders, other cylinder arrangements, other 
cylinder orientations (e.g., upright cylinder banks, inline, boxer, V-type, and W-type), 
operating on other combustion principles (e.g., crankcase compression two-stroke, diesel, 
and rotary) and having different cooling systems (e.g., air cooling and water cooling) are 
all practicable with some or all aspects and features of the present invention. Many 
orientations of the engine are also possible (e.g., with a transversely or vertically oriented 
crankshaft). 

[0025] A piston (not shown) reciprocates in the cylinder bore formed within 
the cylinder 16. A cylinder head 17 (Figure 2) is affixed to the upper end of the cylinder 
16 to close the upper end of the cylinder bore. The cylinder head member, the cylinder 
bore and the piston together define a combustion chamber (not shown). Multiple fins are 
incorporated on the cylinder 16 and cylinder head 17 to better dissipate engine-operating 
heat. 

[0026] The crankcase 14 is affixed to the lower end of the cylinder 16 to close 
the lower end of the cylinder bore and to define, in part in the illustrated embodiment, a 
crankshaft chamber. A crankshaft 19 is journaled between at least two bearings 21 and is 
positioned between the cylinder 16 and the crankcase 14. The crankshaft is rotatably 
connected to the piston through a connecting rod (not shown), which preferably is 
attached to a crankpin of the crankshaft in a conventional manner. 

[0027] The cylinder 16, the cylinder head 17, and the crankcase 14 together 
generally define an engine body of the engine 12. At least these components of the engine 
12 preferably are made of an aluminum-based alloy, however, other materials can also be 
used. 

[0028] The engine 12 preferably comprises a fuel supply system 18, an 
ignition system (not shown), and an exhaust system 20. Further details of engine function 
and mounting position of these systems will be described below. 
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[0029] An generator 22, and preferably an AC generator, is placed next to the 
engine 12 to be driven by the engine 12. A shaft of the generator 22 is an extension of the 
crankshaft of the engine 12 and rotates together with the engine crankshaft. The AC 
generator 22 generates an alternating current (AC) power. 

[0030] An electronic control module 24 (Figure 14) is electrically coupled with 
the generator 22 to convert the AC power to a high quality AC power. The electronic 
control module 24 incorporates an electronic control module 24 to control an output of the 
electronic control module 24. The power generator unit 10 also includes a DC/DC 
converter 27. The DC/DC converter 27 is electrically coupled to the electronic control 
module 24. 

[0031] The electronic control module 24 controls the output of the generator 22 
and the output of the DC/DC converter 27. Preferably, the control module 24 comprises 
at least a central processing unit (CPU) and some form of memory or storage. The 
operation of the electronic control module 24, and the DC/DC converter 27 will be 
explained in greater detail below. 

[0032] Figure 1 shows a sectional side view of the power generator unit 10 
illustrating the electronic control module 24, a battery 28, a fuel tank 29, a ftiel cap 30, the 
engine 12, the generator 22, and a muffler 31 securely fastened by a plurality of mounts 
33 on a cover or housing 36. The cover 36 preferably is a multiple piece sound insulation 
cover and includes a plurality of cooling air vents. In the illustrated embodiment, the 
cover 36 includes several different air cooling vents, including a first set of cooling air 
intake vents 32 and a second cooling air intake vent 34. 

[0033] In the illustrated embodiment, the multiple piece sound insulation 
cover 36 comprises a front piece 38, a rear piece 40, a left side piece 42, a right side piece 
44, a top piece 45, and a frame 46 comprising a bottom tray. Each of the cover pieces 38, 
40, 42, 44, 45, and the frame 46 can be formed by one or more elements. The various 
sound insulation covers are advantageously held together through various fasteners (not 
shown). The pieces 38, 40, 42, 44, 45, and the frame 46 can incorporate insulating fiber 
material or internal metal coverings to further improve the sound proofing of the 
insulating cover 36. 

[0034] As noted previously, the various cooling air vents incorporated into the 
sound insulation cover include the first set of cooling air intake vents 32 and the second 
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cooling air intake vent 34. In the illustrated embodiment, the vent opening of the second 
cooling air intake vent 34 is disposed generally below the vent openings of the first set of 
cooling air intake vents 32. The second cooling air intake vent 34 preferably is disposed 
next to the battery 28 and is formed between a lower edge 49 of the right side cover 44 
and the frame 46. The shape of the second cooling air intake vent 34 and how it guides 
the air around the battery 28 forms a labyrinth acting to reduce noise. The raised location 
of the second air intake vent 34 also contributes to inhibit dust and dirt from entering 
inside the engine-driven generator 10. 

[0035] The engine 12 is advantageously mounted to the frame 46 through a 
plurality of engine mounts 50. The engine mounts 50 can be made of a resilient material 
to reduce vibration and noise generated by the engine 12. Rear wheels 47 and front 
wheels 48, which are attached to the frame 46, allow the power generator unit 10 to be 
transported easily. One or both pairs of the wheels 47, 48 can be designed to swivel to 
providing improved maneuverability during transport. 

[0036] A control panel 54 (Figure 14) comprises various indicators, such as an 
engine start/stop switch 56, an economy switch (not shown), an AC voltage output 52, 
and a DC voltage output (not shown). While not illustrated in Figure 1, the control panel 
preferably is located on the front side of the cover 36 so as to be easily accessed. 

[0037] A recoil starter 58 is positioned next to the battery 28 and is attached to 
the crankshaft 19 along with an engine cooling fan 60 and a flywheel 62. The recoil 
starter 58 is located inside of a housing 64 that is formed to allow a portion of cooling air 
that enters the cover 36 to cool the recoil starter 58 and the engine crankcase 14. The 
engine cooling fan 60 rotates inside of an engine cooling fan housing 66 that further 
guides the cooling air from the housing 64, through the engine cooling fan 60 and at least 
towards the cylinder 16. The engine 12 can be started using the recoil starter 58 or 
through an electric starter 70 that cooperates with the engine. In the illustrated 
embodiment, the recoil starter 58 is positioned on the front side of the engine 12. The 
starter 70 preferably is also cooled by cooling air flowing along front side of the engine 12 
before entering a crankcase cover 74 of a generator housing assembly 72. The generator 
housing assembly 72 comprises the crankcase cover 74, a generator cover 73, and a 
muffler housing 80 (Figure 5). 
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[0038] In the illustrated embodiment, the fuel tank 29 lies above the general 
position of the engine 12 to the right of the electronic control module 24 allowing for a 
large fuel storage capacity. The electronic control module 24 is positioned above the 
battery 28 and immediately next to but spaced apart from the first set of cooling air intake 
vents 32. 

[0039] The electronic control module 24 preferably includes cooling fins. In 
the illustrated embodiment, a generally planar surface of the electronic control module 24 
includes the cooling fins. The electronic control module 24 is advantageously fastened 
through mounts 76 directly behind, but spaced apart from, the first set of cooling air 
intake vents 32. This direct mounting of the electronic control module 24 immediately 
next to the air intake vents 32 allows the cooling air to first contact the planar surface of 
the module 24 providing substantial cooling of the module 24. Mounting of the electronic 
control module 24 directly behind the first set of cooling air access intake vents 32 also 
helps insulate the internal noise of the power generator unit 10, thereby providing quieter 
operation. The power generator unit's operational noise is quieted even though air is 
allowed to freely enter the cooling intake vents 32 to efficiently cool internal components 
of the power generator unit 10. 

[0040] Figures 1 and 2 illustrate various cooling air paths of the power 
generator unit 10. There preferably are at least two generally distinct cooling air paths 
through the sound insulation cover 36. Each cooling air path preferably is designed to 
cool components of a similar temperature. For example, a first cooling path A is designed 
to cool warmer operating components of the power generator unit 10, for example, the 
engine cylinder 16 and the cylinder head 17. A second cooling air path B is designed to 
cool those components that normally operate at a lesser temperature, for example the 
crankcase 14 and the generator 22. The use of two, generally separate cooling air paths 
allows for improved cooling efficiency. Both cooling paths A and B cool the respective 
components, converge into the muffler housing 80, and proceed to cool the muffler 3 1 
before exiting the power generator unit 10. 

[0041] As seen in Figures 1 and 2, a first portion C of the cooling air enters 
the air intake vents 32 and initially cools the electronic control module 24. The broad 
surface of the electronic control module 24 provides the cooling air with a large heat 
transfer surface over which the air passes. Another portion D of the cooling air enters the 
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second cooling air intake vent 34 and initially cools the battery 28. The cooling air path A 
is established when air is drawn into the engine cooling fan housing 66 through a fan 
housing opening 84 by the engine-cooling fan 60. A portion of the inlet air flow C thus 
merges with at least a portion of the inlet air flow D in the cooling fan housing 66. The 
air flows along cooling air path A through the engine cooling fan 86 and across the engine 
cylinder 16 and cylinder head 17 to cool these engine components. The cooling air is then 
deflected by an air deflector 82 (Figures 7-10) and is guided into the muffler housing 80 
to cool the muffler 31. Air traveling along the first cooling air path A advantageously 
flows through or over the warmer engine components allowing the cooler engine 
components, and other cooler components within the sound insulation cover 36, to remain 
at a cooler temperature. These other cooler components can include the fuel tank 76, the 
electronic control module 24, and various fuel lines. 

[0042] Air flow along the second cooling air path B also originates from a 
portion of the cooling air that enters the air intake vents 32 and initially cools the 
electronic control module 24. The air flow along the second cooling air path B is also 
comprised of the other portion of the cooling air that enters the second cooling air intake 
vent 34 that initially cools the battery 28, starter motor 70, and the crankcase 14. A 
generator cooling fan 86 including at least one blade draws air into the crankcase cover 74 
through various cooling air intake vents 88 (Figure 2). The generator cooling fan 86 is 
connected to the generator 22 through a fan hub 90. The drawn-in air passes through and 
cools the generator 22 and is guided by the arrangement of internal components within the 
crankcase cover 74 to enter the muffler housing 80 to cool the muffler 3 1 and then to exit 
through a portion of a side cover effluent air vent or outlet opening 92. These two 
generally distinct cooling paths A, B are advantageously separated until they merge in 
muffler housing 80, thereby allowing efficient cooling of the warmer components of the 
power generator unit 10, as well as cooling of those components operating at a lower 
temperature within the power generator unit 10. Incorporated into the effluent vent 92 is 
an exhaust outlet recess 94 where a tail pipe 96, which is connected to the muffler 31, 
discharges exhaust gases to the outside environment. 

[0043] Figure 3 is a top sectioned view of the power generator unit 10 
illustrating another perspective of the various components of the power generator unit 10. 
The battery 28 is positioned away from the warmer engine 12 and the muffler 31. 
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Cooling air that flows along the second air-cooling path B, which is used to cool the 
crankcase 14 and generator 22, does not pass through the hotter engine cylinder head 17 
so as to keep the generator 22 at a lower operating temperature. 

[0044] With further reference to Figure 3, air is drawn into an intake system 100 
of the engine 12 and is delivered through an air cleaner 101 to a carburetor 102 where the 
air is combined with fuel to form an air/fuel mixture. The carburetor incorporates a 
throttle valve (not shown) that regulates an amount of the air/fuel mixture delivered to the 
combustion chamber of the engine 12. The air/fuel mixture amount can change in 
response to a position of the throttle valve, i.e., a throttle opening position. A manual 
throttle lever (not shown) or a stepper motor 104 can actuate the throttle valve. The 
greater the opening degree of the throttle valve, the greater the amount of the air/fiiel 
mixture and the higher the engine speed. Additionally, while the charger former is 
illustrated as a carburetor, other types of charger formers (e.g., one or more fuel injectors) 
can also be used with the engine of the power generator unit 10. 

[0045] The air/fuel mixture is ignited by the ignition system (not shown) at a 
predetermined crankshaft position and the engine 12 produces a force when a rapid heat 
expansion occurs as a result of the air/fuel mixture combusting in the combustion 
chamber. The force is applied to the piston and is translated into a rotational force 
through the connecting rods and crankshaft. A combusted mixture, i.e. exhaust gases, are 
routed to an external location through an exhaust pipe 106 and the muffler 74. 

[0046] Figure 3 further illustrates the generator 22 being mounted within a 
recess inside the crankcase cover 74. In addition to supporting the generator 22, the 
crankcase cover 74 further guides the generator cooling air path through the cooling air 
intake vents 88 to efficiently cool the generator 22. 

[0047] Additional engine covers help define the cooling air paths within the 
cover 36. Such engine covers can include an exhaust pipe cover 108 as well as the 
generator housing assembly 72assembled together to form a generally complete shrouding 
for engine 12 and the generator 22. This complete shrouding ensures proper cooling of 
the engine 12 and the generator 22 along with quiet operation. 

[0048] With reference to Figure 4, a right side view of the power generator 
unit 10 is illustrated. The cooling air path A exits the space defined between the exhaust 
pipe cover 108 and the engine after cooling the engine cylinder 16, the cylinder head 17 
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and the exhaust pipe 106 and enters a mid section of the muffler housing 80. The cooling 
air path B exits the generator cover 73 and enters a lower area of the muffler housing 80. 
The cooling air from the cooling air path A and the cooling air path B is then distributed 
throughout the muffler housing 80 to effectively cool the muffler 31. The cooling air 
form both cooling air paths A, B then exits the power generator unit 10 through the side 
cover effluent air vent 92. 

[0049] With reference to Figures 5 and 6, the generator 22 is positioned in the 
crankcase/generator cover 74 assembly to the right of the engine 12 in the illustrated 
embodiment at a location generally next to the muffler 3 1 . The generator 22 incorporates 
a stator 1 14 fastened to the crankcase/generator cover 74 through fasteners 1 12 and a rotor 
116 connected (either directly or indirectly through a gear train or another transmitter or 
shaft) to the crankshaft power take off end through a nut 1 18 so that an electrical charge is 
generated as the rotor 1 16 is rotated by the crankshaft 19. In the illustrated embodiment, 
the rotor 1 16 is disposed around the stator 1 14; however, in other embodiments, the rotor 
can be disposed within the stator. Permanent magnets 120 attached to the rotor 116 
induce electrical current in coils 122 of the stator 114. The current induced in the coils 
122 is delivered to the electronic control module 24 through a wiring harness 124. The 
generator cooling fan 86 is positioned to the right of the generator 22 and is fastened to 
the rotor 116 through bolts 126 so as to rotate with the rotor 116 and the crankshaft 19. 
The generator cooling fan 86, as it rotates, draws external cooling air through the various 
cooling air intake vents 88 on the crankcase cover 74. The cooling air is then exhausted 
through the muffler housing 80 and discharged through the vent 92. 

[0050] The crankcase cover 74 and the generator cover 73 are designed to 
assist in guiding the cooling air to efficiently cool the generator 22, and to allow the 
cooling air to enter the muffler housing 80. Figure 6 illustrates the generator 22 
positioned within the crankcase/generator cover 74. The cooling air intake vents 88 
preferably are incorporated into a side of the crankcase/generator cover 74. 

[0051] Figures 7-13 illustrate views of the crankcase cover 74 in greater detail. 
Figure 7 is a left side view of the crankcase cover 74. A crankcase mounting portion 132 
preferably incorporates a mounting surface 134 that advantageously matches in shape a 
corresponding mounting surface 136 of the crankcase 14. When assembled, the 
crankcase/generator cover 74 strengthens the overall crankcase construction and encloses 
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a sealed crankcase cavity that holds a lubricant for lubrication of the various moving parts 
within at least the crankcase 14. The air deflector plate 82 has a protruding surface 135 
and an arched inner surface 138 that along with an outer surface of the crankcase 
mounting area 132 guides the cooling air from the engine cylinder 16 with the cooling air 
from the cylinder head 17 to the muffler housing 80. The cooling air from the cylinder 
head 17 is also therefore guided directly to the muffler housing 80. The arched inner 
surface of the air deflector plate 82 partially surrounds the stator 1 1 4 and rotor 1 1 6 of the 
generator 22. 

[0052] Figures 8 and 9 illustrate a rear side view and a top side view 
respectively of the crankcase cover 74. As understood from the shape of the air deflector 
82, the cooling air from the cylinder along cooling path A is deflected outward by the air 
deflector 82 to inhibit the air that cooled the cylinder 16 from entering the 
crankcase/generator cover 74 and reaching the generator 22. The air flowing along 
cooling path A is then further deflected by the exhaust pipe cover 108 into the muffler 
housing 80. 

[0053] With reference to Figure 10, a right side view of the crankcase cover 74 
shows the area where the generator 22 is mounted to the crankcase cover 74. A generator 
mounting area 142 of the crankcase cover 74 preferably incorporates a circular size and 
shape closely matching the size and shape of the generator 22. This similar size and 
shape of the generator mounting area 142 allows the cooling air to efficiently cool the 
generator by generally forcing the cooling air to flow through the generator 22 and to 
inhibit the cooling air from traveling around the generator 22. The cooling air intake 
vents 88 also encourage the cooling air to pass through the generator 22 instead of 
immediately escaping the generator 22 in the opposite direction against the cooling air 
flow. A plurality of securing boss members permit the crankcase/generator cover 74 to be 
securely attached to the engine 12 and to allow other covers to be secured. 

[0054] The muffler housing 80 also acts as a right side cover of the generator 
housing assembly 72. The cooling air being drawn into the crankcase cover 74 exits the 
generator 22 through the generator cover 73 and directly into the muffler housing 80 to 
cool the muffler 31. The size and shape of the cooling air passage from the generator 
cover 73 to the muffler housing 80 is designed to contribute to improved cooling of the 
generator and muffler. The cooling air enters the crankcase cover 74 to cool the generator 
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22 through the cooling air intake vents 88. The cooling air is then only allowed to enter 
the muffler housing 80 through the cooling air passage from the generator cover 73 to the 
muffler housing 80 to cool the muffler 3 1 . Allowing the cooling air to only enter the 
crankcase cover 74 and leave the generator cover 72 in predetermined areas forces the 
cooling air to contact more surface area of the generator components instead of quickly 
leaving the generator cover 73. Forcing the cooling air to contact more surface area of the 
generator components allows the cooling air to draw more heat away from the generator 
22. 

[0055] Figure 1 1 illustrates a front side view of the crankcase/generator cover 74. 
The various cooling air intake vents 88 can be seen. Cooling air is drawn into the 
crankcase/generator cover 74 by the generator fan 86 to cool the generator 22. A lubricant 
filler hole 146 communicates with the crankcase side of the crankcase/generator cover 74 
and allows lubricant to filled to a specified level within the crankcase 14. 

[0056] Figure 12 illustrates the cross sectional view of the crankcase/generator 
cover 74 taken along the sectional line 12-12 of Figure 10. Figure 13 illustrates the cross 
sectional view of the crankcase/generator cover 74 taken along the sectional line 13-13 of 
Figure 10 and show the detail of the mounting bosses and cooling air intake vents 88. 
The detail of a mounting edge 148 of the cover 74 that is made to correctly position the 
cover 74 within the crankcase 14 can also be seen. 

[0057] Figure 14 illustrates an electrical schematic of various components of the 
engine-driven generator 10. The generator 22 driven by the engine 12 produces a 3 phase 
alternating current (AC) voltage to the electronic control module 24. The electronic 
control module 24 converts the 3 phase AC voltage from the generator 22 to a 
predetermined AC voltage with a predetermined frequency to the voltage receptacle 50. 
The electronic control module 24 can also convert the AC voltage from the generator 22 
to a predetermined direct current (DC) voltage to a DC-DC converter 152. The DC-DC 
converter 152 converts the predetermined DC voltage from the electronic control module 
24 to a predetermined DC voltage that corresponds with a voltage of the battery 28. The 
battery 28 can be charged through the DC voltage received from the DC-DC converter. 
The battery 28 can also provide a DC voltage to the DC-DC converter allowing the 
battery 28 to power the starter motor 70. Using the DC-DC converter 152 to convert a 
lower battery voltage into a higher DC voltage to power the starter motor 70 allows the 

-13- 

FY.50601USOA 



use of a small battery. A small battery allows a more compact construction and a lighter 
overall weight of the engine-driven generator 10. 

[0058] The battery 28 can also provide a DC voltage to the DC-DC converter 
providing a boost of additional DC voltage and current to the electronic control module 
24. This boost of additional DC voltage and current is delivered to the electronic control 
module 24 where it is converted to the predetermined AC voltage with the predetermined 
frequency and delivered to the voltage receptacle 50. This additional AC voltage allows 
the engine-driven generator 10 to deliver extra electrical power when needed, for example 
when a large current drawing load is started. A large current drawing load can be, for 
example, but not limited to an air conditioner, a refrigerator or various tools. 

[0059] Although this invention has been disclosed in the context of a certain 
preferred embodiment, examples and variations thereof, it will be understood by those 
skilled in the art that the present invention extends beyond the specifically disclosed 
embodiment and variations to other alternative embodiments and/or uses of the invention 
and obvious modifications and equivalents thereof. In addition, while a number of 
variations of the power generator unit have been shown and described in detail, other 
modifications, which are within the scope of this invention, will be readily apparent to 
those of skill in the art based upon this disclosure. It is also contemplated that various 
combination or sub-combinations of the specific features and aspects of the embodiments 
may be made and still fall within the scope of the invention. It should be understood that 
various features and aspects of the disclosed embodiments can be combine with or 
substituted for one another in order to form varying modes of the disclosed invention. 
Thus, it is intended that the scope of the present invention herein disclosed should not be 
limited by the particular disclosed embodiments described above, but should be 
determined only by a fair reading of the claims . 
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